Amendments to the Claims 

1 (Currently amended) A carrier recovery device of a digital^ receiver 
comprising: 

an analog/digital (A /D) converter converting an analog signal to a digital signal by using 
a fixed frequency; 

a phase splitter splitting the digital signal to a real signal and a quadrature signal; 

a first complex multiplier outputting a real base band signal i(t) and a quadrature base 
band signal q(t) ^p^orming^a complex multiplying of the real and quadrature signals of A ty£ 
split passband^and a first complex carrier outputted from a first numerically controlled oscillator 
(NCO); 

a second complex multiplier outputting Like Offse t Quadrature Amplitude Modulation 
(QAM) signals i'(t) and q'(t) by performing a complex multiplying of the real and quadrature base 
band signals i(t) and q(t) and a second complex carrier outputted from a second NCO; 

first and second souarers receiving the Like Offset QAM signals i'(t) and om and 
performing a nonlinear operation: 

a subtracter receiving output signals from the first and second souarers, and performing 
a subtraction operation: 

a passband filter extracting components corresponding to a carrier freouencv from the 
siqnals outputted from the subtracter; ^ ^ ^ ^ f ^ 

a Gardner phase error detector detecting a phase error t ebetween the filtered signaled 
a particular multiple of a fixed frequency on bas i c of tho Liko Offoot QAM signals P(t) and q'(t) ; 
and 

loop 

a A beep filter low-pass filtering the phase error, and outputting the filtered phase error to 
the first NCO. 

carrier recovery 

2. (Currently amended) The.device as claimed in claim 1, wherein the first complex 

* loop 

carrier is m proportional to the^phase error outputted from th^4=eep- filter. 

3. (Original) The A device as claimed in claim 1 , wherein the second NCO generates 

a frequency of the same type as an Offset QAM signal without reception of a control signal from 
a* 

-the external. 



Attorney Docket No. 2080-3-213 



Carrier nCoVcty 

4. (Original) Thadevice as claimed in claim ) t wherein the Like Offset QAM signal 
is an output signal of the second complex multiplier A wtaea the fixed frequency is twice a symbol 
clock frequency. 

carter recoWry 

5. (Original) The^device as claimed in claim 1 , wherein a pilot frequency of the Like 
Offset QAM signal is located in a frequency band corresponding to 1/8 of the fixed frequency. 

6. (Canceled) 

b (Currently amended) The A device as claimed in claim §1, wherein the first and 

second squarers respectively output a carrier signal component having a converted frequency 
corresponding to 1/4 of the fixed frequency, and a frequency of a signal in the periphery of thefeeowi 
carrier. 

7 ft (Currently amended) The dovico as claimod in c l aim 1 , wh e rein tho phaoo orror 
d e t e ctor inc l udes - A carrier recovery device, comprising: 

an analog/ digital (A/D) converter converting an analog signal to a digital signal bv usino 
a fixed freouencv: 

a phase splitte r splitting the digital signal to a real signal and a guadrature signal: 
a first complex multiplier outoutting a real base band signal irt) and a guadrature base 
band signal g(tt bv performing a complex multiplying of the real and Quadrature signals ofrthe * 

of -Kit, Setter- * — 

split passband A and a first complex carrier outputted from a first numerically controlled oscillator 
(NCO); 

a second complex multiplier outoutting Like Offset Quadrature Amplitude Modulation 
(QAM) sig nals i'ffl and g'(t) bv performing a complex multiplying of the real and guadrature base 
band signals ift) and g(t) and a second complex carrier outputted from a second NCO: 

first and second absolute value calculators receiving the Like Offset QAM signals, i'(t) 
and q'(t), and calculating absolute values thereof; 

a subtractor receiving outputs of the first and second absolute value calculators, and 
performing a subtraction operation; 

a passband filter receiving the signals from the subtractor, and extracting components 
corresponding to a carrier frequency therefrom;-and " ^ p*s$b#4 $ 

a Gardner phase error detector detecting a phase error between the filtered signaLand a 

a, A 

particular multiple oMhe fixed frequencv r; and 



7 
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t>*o? 

apjgy filter low-pass filtering the phase error, and outputtina the filtered phase error to 
the first NCO. 

% fi. (Original) The A device as claimed in claim jBC wherein the first and second absolute 
value calculators convert A the carrier signal component A and co na pononto i n oi l d a ta b l ock s i n the * 
^ of i ph o ry of th o carr i or o i gnol oompone o Uo have ^ frequency corresponding to 1/4 of the 
fixed frequency. 

10. (Canceled) 

°\ y\. (Currently amended) TheAdevice as claimed in claim wherein the first 
complex carrier is m proportional to the phase error out putted from the Loop filter. 

io yZ. (Currently amended) Th^device as claimed in claim 4©j£ wherein the second 
NCO generates a frequency of the same type as an Offset QAM signal without reception of a 
control signal fronrythe external. 

13. (Canceled) 

14. (Canceled) 

15. (Canceled) 

t\ }€. (New) The.device as claimed in claim # wherein the Like Offset QAM signal is 
an output signal of the second complex multiplie,r A whe* the fixed frequency is twice a symbol 
clock frequency. 

carrier n**/&y 7 
(2. yf. (New) TheAdevice as claimed in claim X wherein a pilot frequency of the Like 

Offset QAM signal is located in a frequency band corresponding to 1/8 of the fixed frequency. 
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